During the course of a study of yeasts living in the natural environment of Thailand, two strains of yeasts were isolated from a fl ower of Sonneratia caseolaris L. and insect frass of a tree collected from different places in Thailand. The two strains are closely related in the D1/D2 domain sequences of the large subunit (LSU) rRNA gene and are located in the Wickerhamomyces clade. The DNA-DNA hybridization experiment suggested that the two strains are closely related but different species. The ascospore-forming strain, ST-392, is described as Wickerhamomyces tratensis sp. nov. and the anamorphic strain, ST-382, is described as Candida namnaoensis sp. nov. in the present paper.
lated from insect frass collected in Petchabun Prov. and the strain ST-392 was isolated from a fl ower of Sonneratia caseolaris L. collected in Trat Prov. The former strain was isolated by direct streaking of samples on yeast extract-malt extract (YM) agar plates supplemented with chloramphenicol (100 μg ml 1 ) and sodium propionate (0.2%, w/v) and the latter strain was isolated after the enrichment culture with the same medium without agar.
Examination of morphological, physiological, and biochemical characteristics. Most of the morphological, physiological, and biochemical characteristics were examined by the methods described by Yarrow (1998) . Vitamin requirements were determined according to the method of Komagata and Nakase (1967) . The maximum growth temperature was determined in YM broth using a metal block bath.
Ubiquinone system. Cells grown in YPD broth (2% glucose, 2% peptone, 1% yeast extract) on a rotary shaker at 120 rpm at 25 C for 3 days were harvested by centrifugation. The cells were washed three times with distilled water and freeze-dried. The isolation, purifi cation and identifi cation of ubiquinone isoprenologues were done according to Mikata and Yamada (1999) .
Isolation and purifi cation of nuclear DNA. DNA was isolated and purifi ed according to Holm et al. (1986) .
DNA base composition. The DNA base composition (mol% G+C) was determined by HPLC after enzymatic digestion of DNA to deoxyribonucleosides as described by Tamaoka and Komagata (1984) using a DNA-GC Kit (Yamasa Shoyu Co., Ltd., Chiba).
DNA-DNA relatedness. DNA-DNA relatedness was examined by reassociation experiments using the photobiotin microplate-hybridization technique according to Kaneko and Banno (1991) . Hybridization was performed at 36 C in 2 SSC buffer containing 50% (v/v) formamide on a microplate (Immunoplate, Nunc).
Sequencing and phylogenetic analysis. Genomic DNA was prepared using Dr. GenTLE for yeast (TaKaRa) according to the manufacturer s protocol. The nucleotide sequences of the D1/D2 domain of the LSU rRNA gene were directly determined according to the method reported by Kurtzman and Robnett (1998) The sequences were aligned with those of related species using CLUSTAL X ver. 1.83 (Thompson et al., 1997) . The phylogenetic tree was constructed from the evolutionary distance data of Kimura (1980) using the neighbor-joining method (Saitou and Nei, 1987) . Sites where any gaps existed in any sequences were excluded. Bootstrap analyses (Felsenstein, 1985) were done based on 1,000 random resamplings.
Results and Discussion
The two strains, ST-382 and ST-392, examined in the present study belong to the Wickerhamomyces clade in the neighbor-joining tree based on the D1/D2 domain sequences of the LSU rRNA gene (Fig. 1 ). They constitute a subclade in the Wickerhamomyces clade by high bootstrap support together with Wickerhamomyces chambardii, Candida ponderosae, Wickerhamomyces patagonicus and an unidentifi ed strain JCM 16752; however, the phylogenetic relationship among species in this subclade is not clear due to low bootstrap support. In the D1/D2 sequences, the two strains differ by two nucleotide substitutions (0.4%). According to a guideline of Kurtzman and Robnett (1998) , the difference of two nucleotides in the D1/D2 domain means conspecifi c or sister species. In the ITS regions including 5.8S rRNA gene, the two strains differ by fi ve nucleotides (0.8%, four substitutions and one indel) also suggesting a close relationship of ST-382 and ST-392. In terms of sequence similarity of the D1/D2 domain of the LSU rRNA gene, C. ponderosae is the nearest known species of the two strains; however, more than 10% difference of mol% G+C, 40.4% for C. ponderosae, 28.3% for ST-382 and 29.1% for ST-392, clearly indicated the difference of the two strains from C. ponderosae at the species level (Table 1) . Since the two strains are closely related and it is diffi cult to determine whether they are conspecifi c or closely related different species, we carried out DNA-DNA hybridization experiments using DNA from C. ponderosae as a reference. Intermediate reassociation values were obtained between the two strains, i.e., labeled DNA from ST-382 showed 58 62% relatedness to DNAs from ST-392, and labeled DNA from ST-392 showed 65 67% relatedness to DNAs from ST-382 (Table 1) . Data indi-cate that ST-382 and ST-392 belong to two varieties of the same species or closely related different species. We decided to describe them as different species because we think the taxon variety is a delicate taxonomic rank and should not be used except for the case that a number of closely related strains were precisely compared. In the phenotypic characteristics, these two species can be discriminated by several physiological properties, i.e., ST-382 does not demonstrate alcoholic fermentation and shows good assimilation of Fig.1 . Phylogenetic tree for two novel species found in Thailand constructed by the neighbor-joining method based on the D1/D2 domain of LSU rRNA gene sequences.
The numerals represent the percentages from 1,000 replicate bootstrap resamplings. Sequences were retrieved from the DDBJ databases under the accession numbers indicated.
galactose, D-xylose, and D-gluconic acid; meanwhile ST-392 ferments glucose, and does not assimilate these three carbon compounds. Further ST-382 requires pyridoxine and thiamine. It is not easy to determine individual vitamins required by ST-392 by the usual method, though this strain surely requires vitamins for growth.
Strain ST-392 forms hat-shaped ascospores (Fig. 2A3) ; therefore it is described as a novel species of the genus Wickerhamomyces, Wickerhamomyces tratensis sp. nov. Strain ST-382 does not form ascospores in sporulation media commonly used for yeast, i.e., YM agar, cornmeal agar, Fowell s acetate agar or Potato Dextrose agar after four weeks cultivation at 15 and 25 C, so it is described as a novel species of the anamorphic genus Candida, Candida namnaoensis sp. nov.
As already mentioned, W. tratensis was isolated from a fl ower of Sonneratia caseolaris L. and C. namnoensis was isolated from insect frass and included in a subclade in the Wickerhamomyces clade with high bootstrap support (Fig. 1) . Species of this subclade seem to be closely related to insect-associated substrates, except for W. chambardii, which was isolated from tanning liquor (Ramírez and Boidin, 1954) . Candida ponderosae was isolated from insect frass (Kurtzman, 2001) , W. patagonicus was isolated from exudates of trees (de García et al., 2010) , and Wickerhamomyces sp. JCM 16752 was isolated from a beetle gallery (GenBank/EMBL/DDBJ, AB555928).
Latin diagnosis of Wickerhamomyces tratensis Nakase, Jindamorakot, Am-In, Ninomiya & Kawasaki, sp. nov. In liquido YM, post dies 3 ad 25 C, cellulae globosae, subglobosae vel ovoideae, 4.5 8 4.5 8.5 μm, singulae, binae velcatenatae. Annulus et sedimentum formantur. In agaro YM, post unum mensem ad 15 C, brunneoli-cana, glabra aut radiata, hebetata, mollis aut butyraceae et margine erosa. Pseudomycelium primitivum formatur. Ascosporae pileiformis, 2.5 3 2.5 3.5 μm, 4 in asco.
Glucosum (lente) fermentatur at non cellobiosum. Glucosum, cellobiosum (fortasse lente et exiguum), ethanolum (lente vel nullum), glycerolum (fortasse lente vel nullum), D-mannitolum (fortasse lente vel nullum), D-glucitolum (lente et exiguum, vel nullum), salicinum (fortasse lente vel nullum), arbutinum, glucono-δ-lactonum (fortasse lente), propanum-1,2-diolum (lente vel nullum) et butanum-2,3-diolum (lente vel nullum) assimilantur at non galactosum, L-sorbosum, sucrosum, maltosum, trehalosum, lactosum, melibiosum, raffi nosum, melezitosum, inulinum, amylum solubile, D-xylosum, L-arabinosum, D-arabinosum, D-ribosum, L-rhamnosum, D-glucosaminum, N-acetyl-D-glucosaminum, methanolum, erythritolum, ribitolum, galactitolum, xylitolum, L-arabinitolum, inositolum, methyl-α-D-glucosidum, acidum D-gluconicum, acidum 2-ketogluconinum, acidum 5-ketogluconicum, acidum DL-lacticum, acidum succinicum, acidum citricum, acidum D-glucuronicum, acidum D-galacturonicum nec hexadecanum. Kalium nitricum non assimilatur. Maxima temperatura crescentiae: 36 37 C. Ad crescentiam vitaminae necessaria sunt. Proportio molaris guanini + cytosini in acido deoxyribonucleico: 29.1 mol% (per HPLC). Ubiquinonum majus: Q-7.
Holotypus. Stirps ST-392 T , isolatus ex Sonneratia caseolare L., in Waeru Mangrove forest, Trat Prov., (Fig. 2A1) . A ring and sediment are produced. After one month at 15 C, a dotted ring and sediment are present.
Growth on YM agar: After one month at 15 C, the streak culture is pale brownish grey, smooth to slightly radiated, dull, soft to butyrous and has an erose margin.
Slide culture on cornmeal agar: Primitive pseudohyphae are produced (Fig. 2A2 ).
Ascospore formation: Ascospores are poorly formed on YM agar, YM broth and cornmeal agar. They are hat-shaped, 2.5 3 2.5 3.5 μm, usually 4 per ascus (Fig. 2A3) 
